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(57) Abstract: A porous aluminum fluoride having 
SbCl x F 5 . x , wherein x represents a number of 0 to 
5, carried thereon which is produced by allowing a 
porous aluminum fluoride to carry SbCl 5 thereon, and 
treating the resultant product with hydrogen fluoride. 
The porous aluminum fluoride exhibits high activity as 
a fluorinating agent, a fluorination catalyst, or the like, 
is easy to handle, can be used in a flow type reaction 
process, and can be also used at a high temperature. 
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© y^uih^mi^^KftWBkx § s z t £m^2f u *^0j^^-r§ ci, 

(1) SbCl x F 5 . x (xl±0frt>5<D$k%mTo ) ^Ltft§#?Ltt7^fb7;i/^^ 

(2) SbCl y F 5 . y (y{iOi)^50t^t o ) ^^?Ltt7 ^Yb^^n^AicS^U 
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iT^ix«!f^b-rfli«Bi«UT*«k^. xtttt* ***fctt«*ft^-To ) 

ib-ssfoty y<fh7km%t±m (3) ^ia«o^©fi^T?H^***cfc*f«Rfc-r 

(2) :EWCF (5*;*, R\ R\ V imtZ tm^M^mTo ) T«**t*7 
;i^n>fbi^©SB£#& 0 

(7) -185$ (1) :RWCX JLK R\ JL'teRVXteMmtmKo ) T»Hl£n3 
fo-&Wt±m ( 4 ) fcffi«©7 ymfcffl£*Bm£&2> Z.k.&milk.'?Z—&& ( 2 ) : 
RWCF U*, R\ R 2 n R 3 {±BuIBhfSIbo ) 75a*il«7;i/^-D-fti^»©««&ifeo 

(8) -jtSsS (3) rR^OCXYR 2 tffcfcdcpfc SftttApy>tWlSflT^t 
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k±IB (5) fcSBttOJ^NDywMfc^^^^s-^^^^^-^^ig^; (4) . 
RHffl,0(C0)R« (S+x R 1 . R 2 i±itui3£|5jl% ) T**n*3:^y^ojHat^ 0 
0®©W&s8BJ3 

miSttPA^ Sb-F/PAF(AK Sb-r/tAF(B)©X«a«flB*, * 2 HttfdMI 2 T* 6 
SbCl x F 5 _ x (x tt 0 36*6 5 ©iU^^-To ) ^ttf^Mtt7 yfbTVl^ 

10mm. #?£b<&0. 2mm*»€> 5mmt?*t)> ©^@a* s lm 2 /g 4 0 0m 2 /g N 
*b<{±3 0m 2 /gfr£>2 0 OmVg^afeD, lffl?Lg#5Afr£>3 0 OAs *?i;b<fci:l 
0A^6200AT-^D. i?LS«»0. 05cm 3 /gfr£l. 0 cm 3 /g, ft£ b < ft 0 . 
Icm7gfr£>0. 8cm 3 /g©%©Tafe^ 0 
SbCl y F 5 _ y (ytt0*»65©«cft*fo ) ^ ^?Lt 7 y {b7;i/ 5 - 9 A CS^$ ^§ 

t**«#8u ftifjwwjpfensj^ *ftoM3fr&OT#B£i^. sbci 

y F 5 . y (yli0^f,5©M^to ) ^bTi*5E^b7'>5 : -^>^V^Ci:^^b 
7 ^^Yb7j<^©M ! a^HufB/NDy>fb7 ? >^>$^bfe^JL'(47 ^-fb7^;i/^ - 
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7 »Wb*3WM©&&t±, 1 0°Cfr £> 3 0 0°C, #f £ b < J4 1 0 0°Cfr£> 2 0 0°C-£ 

fbSjS3^B^3£fc#-?£S 0 "Tfcjfo^ SbCl x F s . x (xii0*&5©»^to ) ifi 

*ftm<D SbCl x F 5 . x (xttOH5©ft^to ) ^UT3Si5^7y-fb7;^ 
-£A*4, ISf$SMtt7>Wb7;K -e7A0»L^gp{c:SbCl x F 5 . x (x(40fr£>5 

SbCl x F 5 . x (x 14 0 frt, 5 ©fitS^-To ) (DmW&JLVk? yfcT)V5--?7AlzM 
-raS^»4, 1-8 011%, $?£b<f4, 10-6 011%, £££?i;b< 

(4s 2 0-5 0ii%t?$§ o 

SbCl x F 5 . x (xttOfrfc 5©»**"To ) &fif*bTfc*^?U£7 *<fb 

*^©^^fb7->^>S^7^<bT;i/^.n»>A{4. -jteS; (1) :RWCX 
■t\ R^ R\ R 3 {4tK^ AD^X ^^^>^fe{4i-^;^^g^^t^TV^T^)ckV^ 
T;i/^;i/a*,b<i47 ? ;Vn^r^^U R\ R\ R 3 f4^tl^tL^UT^ff^bT 

y*WbbT. -*BsS (2) :RWCF (SC+x R 1 . R 2 . R 3 i4tufBhl^bo ) T*3ft*:7 
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liuHB-JtfciS (1) X-m.^tl^t^(DM^mtLXl±, ^dd^^X ^dd^^ 

> N hU^DDpi^X rf7^DD^^> N ^DD7MD^^X ^DD7;i/t 
^DD^l/tD^^X ^DDX^> N 1, l-^^UDOl^X 1, 2 

1, 1, 1, 2-rh7^DDX^> N 1, 1, 2, 2-5r h^DD:c#X l 
DD-1, 1-^7MDX^> N 1-7DD-1, 2 -^^;i/^D^ > s 
D-2, 2 -^7;i/^-D0Q^> N 1, i-^dd-i-7;v^dx^> n 1, 1-^ 
7DD-2-7Mdx^x 1-7DD-2, 2, 2 - h y :7;i^nrc* > s 

«r-«a; (2) x^Mih-^^n^^ht^x^^o m*.\£, vmtzzwfwn. 
m$frit^m\<h<&aa\±^ ^m^co^ y^m^m^mM\^xmsr-i&A (i)x 

flB-jfisS; (2) TSSftSfb^srascfctf-^So 

I'X 1, 2-^7DDX^l/X h U ^DDX^I/> N 5P h5^PPX^UX l, 
l-^DD-2, 2-^^;i/^-p^^> s hij7MD7DDX^l/> N ^tW 

itufB— JfgsS (1) X^ti^h^KDoh, frl : -$*i l zm.WL<£>>\u?y (fe7g 
^o^bfc>fb^%BulB^: (1) T-^^tLS^b-&%fcSE^-rsfc«)x $ 

ztibvtm? vmfcZLmz&misM -7 y^mitmm-^ ( 1 ) -m^ti^b 

25 Ybi^J l bx l ^e/ujUu b < t± 3 & i o ^e;v© 7 ytfak* t tz%> 

^^tzyy^m^m^^^t%X'^^ 0 mutvx(DyyitT>^>mny^ 



15 



20 



5 



WO 2004/045763 ~ W PCT/JP2003/014357 

-? vm\i<om$m.\± 1 o o°c*>£> 4 o o°c.$?£ b < &2 5 o°c^^ 3 5 o o c-?& 

*%W(D? vlh7>^>im7 y^hTjl^-^A^ HufB-^ (1) : R WCX 
U^K R\ R\ R 3 J±7kf^ ^d^V, ^D^>^fei±x.-^;i/STB^^tLTV^T^ 

bT&£l>o XJ±^f^ ^m£fal±&Lm%7jk~fo ) ^Sl£n^b^£:7yf^bbT. 
tutB-IS^ (2) :RWCF (S;<K R\ R 2 , R 3 &itufB^|5lbo ) T^^n^^^D-fb 
^^M5t-r^^K)©7y^b^)i:bT^^(^fflT#§o 
7^m^Ji:bT©7WbT>^>^7^'fbT;i/^^e7A^ iiufa-l&rS (l) 

£ ft 3 'f b-a-^i 1 ^e;1/ iztt b T 7 y <fb 7 > ^ ^ > ta ^ 7 vibT)\/^—?7b> co^m -t&y 

ymt % 2^)m±, ^*b<«2^;i/^e, 5 O^JVt-te&XolzTtHtX^o 

7 vmihBi!fo<Dttt bTfcfc. ItufB-feC ( 1 ) T'mzti&fc&mt? v{b7>^> 

Tfck 1 0°Cfr£4 0 0°C, $?£b<&5 0°Cfr£3 5 0°CT"&& 0 
»ND^Wb^J] 

££fc: s ^BJOyy^bTV^^^^y-fb^^n^A^ —j|g5£ (3) : 
R^OCXYR^pKRH^^ 

>#gm bx j; v ^mmm. 1 ^ e> 2 © 771/* ;i/»£gi-r 0 ;wb 

(4) : R^OCCOR 2 Urk R\ R 2 (±tfrl3i:|pl bo ) T^fta^* 
^)^Wkf Z fa &>®m^ P y Wb£iJ bT *)^t^^T* ^ 
buIB-IS^; (3) T^ft^bi^OJIWJ^bTfc^ 1 , 1 -V7)^u- 1 
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Y**y^$>^ 1,1, 2-h'j7MD-l-xh^^>, 1,1,2, 
2-^ b^y^u- 1 h^^ji^x 1, 1, 2, 2-^h^^;V^-D- l-o: 
hdp>>3i^> N 1-^DD-l, 1, 2, 2-^h^7;i/^-D-2-^ h^>^>, 
1-^PD-l, 1, 2, 2-7" h^7;i/^-D-2-^h^r->ac^> s ftifft^f ^^1 
5 £ 0 

fl^ny Wb&li: LT©7 vih7>3-^>m%7 WbTVi^ - ^a&, itu§e-JtS5£ 

idi^fciS^ BUI3— USS: (5) T^tiS-fb^ 1 5; VEMzMVTyyfc 

7>tt>m»7 yfc7fr*-*7&ifi o . l e&Lhs »*t<ttlg*6i0gi:ft« 

10 «fc^fc:-rti^«tv^ 

S*S©*5*i:bTJ± N tufa— (3) x-&£tiZ4h<£®£7 vih7>tt>W$7 

*mts.zitm\,^zLhifi-zi*z> 0 ^D-^fetLii, Bf^a»T!«ria-«a: (3) 

©#^#:*T^bT/§V^CfcfcT£So SiS©fiti:Lt(t 10 0 o Cfr£3 0 
0°C, ^*b<i±l 5 0°Ca>£> 2 5 0 o C"£&a o 

#?U47WbT;i/^-^A (JUTFPAF fcB&ffi-ra) (Tetrahedron, 57, 4111 

(2002))©^fc £ fcf)siMbfeo : f#e>^fe^?Ltt7iy'fb7';i/^-'>A(^®^9 2m 2 /g, 

25 mn&mo. 3 5m 3 /g) 30 o°ct- i o mmu±mmir^ Z. *)im\s1to Z 

>3^e >IofiM$^i -5 £ £ IPX ^feo 
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W (1*1^1 2 mm, 1^3 0 0mm) izXti, mm^M (2 0 Oml/min) 1 
0 0°C-elO^^ U 3l&tt3g* (N 2 ) TMHRbfc*6*7y» (HF) £ s N 2 /HF 
=10 0/10 0 (ml/min) 10 0°C^2B#^ N 2 /HF= 1 0 0/2 0 0 

(ml/min) 2 0 0°CT2Bm &lv£HF ©<^2 0 0 ml/mi n£ 2 0 0°CT 
3B§»U £Z>izN 2 (Dfr2 0 0ml/min^2 0 0"C-e 1 0 ^Pl^ltl^t & 
HF *m£LT7yfcT>^>m$&?m7 ^fcTVl/S- ~ r>A (£TF Sb-F/PAF fclfcfB 

Z(DJj&T\ ^m7vihT)\,* 0 gt^bt£M7>^> 1 4 5 
5g£JlV\ T>^>fi^S©^^^2«^© Sb-F/PAF ^iltfeo J^T, *M 
tl Sb-F/PAF (AK Sb-F/PAF(B)i:-r^ 0 Sb-F/PAF(AK Sb-F/PAF(B) fc-^T^ 

ffif^iM*$iJ^bfe^i5 Sb-F/PAF(A){±^®«7 2m 2 /gs»L^«0. 3 lm 3 /g, 
Sb-F/PAF(B){i^®^5 3m 2 /g. »L^«0. 2 0i 3 /g^D, V^;ft^?Ltt£^ 

Sb-F/PAF(AHco^TXPS##f (Cls *MmtT2>) £frV\ 7n^#SjtCls : 
13. 3, Fls : 6 6 . 4. A12p : 1 5 . 7. C12p : 0 . 1, Sb3d5/2 : 4 . 5 £f#fc 0 

£^PAF, Sb-F/PAF(A), Sb-F/PAF(B)(DX^m^f^^bfeo £*l£^*i^*iTl3 
Ell ©(a). (bK (c)fc^-r o Zti&t). Sb-F/PAF(B)^{±-^/fe§^^g^tLT^ 
Sb-F/PAF(A) N Sb-r/Ptf(B)fc*fcPAFfcWtiii#fi»^nT^acii:3&»6 % 

H»|J2 [^DD**>(CH 2 Cl 2 )a>£, HFC-32(CH 2 F 2 )©^] 

^»JlTl^MbfeSb-F/PAF(B)l Oml (8g) £>f >=i *)im<D&Jfcm (l*tfS 1 
2mm, I^3 00mm) izXti s mm (N 2 ) T-»?bfc»<:7^ (HF) £ s N 2 /HF 
= 100/100 (ml/min) 2 0 0°C-£2Bm ^P0^2 0 0ml/ 
min^2 00°Ct2 mm, £ £ 3 0 0 °Cl! 2 U Sb-F/PAF •tffco 
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CH 2 C1 2 £8 5ml/mi^HF^2 5 Oml/min^©A!)P^f)iUt 
EJfoSltfco S/foS£££3 0 5 0°C*T?^fc: ( 1 0°C/h) #SU &5 

^flfifll 3 [1-^dd-1, 1 -^7;i/tnx^ >(CH 3 CF 2 Cl)fr £ HFC-143a(CH 3 CF 3 ) 

SffiW 1 T?H*lbfc Sb-F/PAF(B) 1 g*^r>l/77f-/l/«Sft«»:Wu - 1 
9 6°C^SPTs CH 3 CF 2 C12mmo l^At§c ^2 0 0°Ci:#?au 2B#F^<D 

fe 0 h7y/^-h7y >^ST?^® U CH 3 CF 3 2 mm o 1 (10 

0%) £f#fc 0 

J!»!l4 [1, l-^^DD-l-7;i/^J-D^^>(CH 3 CFCl 2 )^^HFC-143a(CH 3 CF 3 ) 

mnthxcE 3 cfci 2 ^m^^imi±mmm3tmmiz^m^f^ ch 3 cf 3 i. 6mm 

o 1 (82%) *#fc 0 

S^SK0!I5 [1-7DD-1, 1, 2, 2-Th77^D-2-^h^>x>?> 
(CH 3 0CF 2 CF 2 C1 )£>£>.* DD^7;^D7tf- h (CH 3 0(CO)CF 2 C1)©^] 

Ultti: bT CH 3 0CF 2 CF 2 C1 *m\,^lWI±mmM 3 fcra*fcSJS6*frV^ CH 3 0(C0)CF 2 C1 
1. 3 4mmol (6 7%) £f#fc 0 

^>^©7;^Dft^x7sTM^Iit§C^^t§ a 
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1 . SbCl x F 5 -x (x fc* 0 fr£> 5 (DWL^mTo ) bT&3 ^fLffi;? SffbTVl^ 

->7A, 

2. SbCl y F 5 . y (ytt0^6 5©»*^-ro ) £^?M£:7 vihTKK - Afcfi 

Aft 

<fb&| 0 

6. -«5fi (1) : R WCX (5*rK R\ R\ R 3 i±7j< Jit. A D y>$ 

aETTS*6***^i:*W«fc-r*— JttS (2) :RWCF (SJcfs R\ R\ R 3 fcfc 

7. -jftS; (1) : E WCX (SCif, R\ R\ R 3 tt»VXtt«WBfc |Q bo ) Tig 

^^^<b^^lf^0|g|S||4®fcfB^©7y^b^J^^^^^sc:^^#a 
(2) : EWCF (SC*s R^ R 2 . R 3 {ituH3h|eIbo ) ^^^y 

8. -fcC (3) rR^OCXYR 2 (5£*s R 1 *fctt>\ny>T«fc*;h, 
T^Tfc«fcl^;i/*;i/££ s Xtt7^**fcl±**& % Ytt7y3R*fcJ±ffljR* N 

S^-^^b^hW^^ISHSS^fcfB^cD^ND^Wb^J^^^^-a-s^ 
k*«r*i:-rs-tt5« (4) : R»CB,0(C0 )R Z (5$* N R\ R 2 »BUl3i:^Do ) THE 

^ n § ^ ^ ^ ;v © ^ 0 
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